Breast cancer immunotherapy: monoclonal antibodies and peptide-based vaccines.
Recently, immunotherapy has emerged as a treatment strategy in the adjuvant setting of breast cancer. In this review, monoclonal antibodies in passive and peptide-based vaccines, as one of the most commonly studied in active immunotherapy approaches, are discussed. Trastuzumab, a monoclonal antibody against HER-2/neu, has demonstrated considerable efficacy. However, resistance to trastuzumab has led to development of many targeted therapies which have been examined in clinical trials. Monoclonal antibodies against immune-checkpoint molecules that are dysregulated by tumors as an immune resistance mechanism are also explained in this review. Additionally, monoclonal antibodies with the ability to target breast cancer stem cells that play a role in cancer recurrence are mentioned. Here, clinical trials of HER-2/neu B and T cells, MUC1 and hTERT cancer peptide vaccines are also presented. In addition, various strategies for enhancing vaccine efficacy including combination with monoclonal antibodies and using different delivery systems for peptide/protein-based vaccine are described.